Labile intracellular zinc is associated with 3T3 cell growth.
Increasing evidence shows that labile intracellular zinc is metabolically important. Depletion of labile intracellular zinc using chelators suppresses DNA synthesis. In this study, we tested the hypothesis that labile intracellular zinc could be modulated via varying zinc nutrition. This could result in an altered availability of labile intracellular zinc, which, in turn, could influence zinc-dependent cellular events involved in cell proliferation and ultimately suppress growth. Labile intracellular zinc was detected by using N-(6-methoxy-8-quinolyl)-para-toluenesulfonamide (TSQ), a membrane-permeable fluorescence probe. After 48 h culture in a zinc-depleted medium, labile intracellular zinc in 3T3 cells was diminished along with a suppressed DNA synthesis and cell proliferation. In contrast, supplementation of zinc to the zinc-depleted medium increased the labile intracellular zinc and promoted DNA synthesis and cell proliferation. Furthermore, growth factor-dependent stimulation of DNA synthesis and cell proliferation was also accompanied by increased labile intracellular zinc. Together, our data showed an association between the labile intracellular zinc, detected using TSQ, and 3T3 cell growth, suggesting that labile intracellular zinc could be an important cellular link between zinc nutrition and growth.